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Abstract
SOCIAL COMPARISON TENDENCIESAND THE REWARD VALUE OF SAMESEX BEAUTY AMONG HETEROSEXUAL WOMEN
Melissa M. Martin

Previous studies have suggested that heterosexual women, but not heterosexual men, find
same sex beauty rewarding. This finding has been attributed to a “greater bisexual interest
among heterosexual women”, but no other explanations have been offered or tested. The
current study aimed to explore social comparison tendencies as a potential alternate
explanation to this previously observed finding. Twenty-three heterosexual women
completed a series of questionnaires designed to assess their social comparison tendencies
(the social comparison orientation scale, the physical appearance comparison scale, and the
intrasexual competition scale). They also completed a “pay-per-view” keypress task to
measure the reward value of attractive female faces. The previous finding, that same-sex
beauty holds reward value for heterosexual females, was replicated in the current work.
However, none of the social comparison tendencies measured were found to predict the
reward value of same-sex beauty. These results do not support the hypothesis that social
comparison tendencies may, at least in part, explain the reward value of same-sex beauty
among heterosexual women. However, due to the small sample size these results should be
interpreted somewhat cautiously.
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1
Introduction
Previous research using a “pay-per-view” keypress task (Aharon et al., 2001;
Hahn et al., 2013; Levy et al., 2008) has demonstrated that same-sex beauty has reward
value to heterosexual women. Although it has been suggested that this finding reflects
some form of sexual attraction (Levy et al., 2008), no alternative hypotheses have been
put forward or tested. Here, I suggest that women may be exerting effort to prolong the
viewing of attractive peers to “check out the competition”; women may find same-sex
beauty rewarding because they are motivated to view attractive same-sex rivals as a form
of social comparison that could facilitate intrasexual competition by providing women
with information for self-improvement. Gathering relevant information about competitors
may help aid women to determine when it is worthwhile to invest effort in potential
mating opportunities; when there is high competition (i.e., attractive rivals), women may
waste energy pursuing potential mates who might choose another female. Thus, social
comparison, rather than or in addition to women’s fluid sexual preference, could underlie
motivation to view same-sex beauty.
What is Attractiveness?
Beauty, or attractiveness1, is difficult to quantify – we may “know it when we see
it”, but it is hard to measure objectively. Decades of research have sought to identify the
factors that influence our perception of attractiveness. In their comprehensive review of
the literature, Little et al. (2011) outline several facial traits have been proposed to
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Although colloquially beauty and attractiveness are used interchangeably, most of the scientific research
on this topic uses the term attractiveness. For the purposes of this thesis, the terms beauty and attractiveness
are considered synonymous.
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influence the perception of facial attractiveness specifically. In particular, they outline the
four most widely studied and accepted traits that are related to facial attractiveness:
symmetry (i.e., the extent to which the left and right halves of the face are the same),
averageness (i.e., how closely a face resembles a majority of other faces within a
population), sexual dimorphism (i.e., sex-typical characteristics, often referred to as
masculinity/femininity), and health (i.e., traits purported to be associated with good genes
or current condition).
Facial symmetry is thought to be attractive because it may be indicative of a
potential mate’s ability to provide direct benefits (e.g., avoiding or successfully fighting
off contagions during development) as well as indirect benefits (e.g., providing healthy
genes for offspring). Studies using both natural variation in symmetry (e.g., Penton-Voak
et al., 2001, Scheib et al., 1999) and experimentally manipulated facial symmetry
(Penton-Voak et al., 2001, Thornhill et al., 1993, Roberts et al., 2005) have consistently
shown that people do, indeed, find more symmetrical faces to be more attractive.
Facial averageness is purported to be linked to perceived attractiveness because it
reflects increased genetic heterozygosity (Roberts et al., 2005). Although there is
evidence that average faces are considered more attractive (Little et al., 2011), the link
between facial averageness and perceived attractiveness has been called into question by
work showing that the direction of deviation from average may play a role in either
decreasing or increasing attractiveness (Debruine et al., 2007, Perrett et al., 1994).
Sexual dimorphisms in facial appearance reflect the development of secondary
sexual characteristics in the face (e.g., “strong jaw”, “high cheek bones”, etc.) which are
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typically referred to as being masculine or feminine. Sexual dimorphism of the face
proposed to be attractive because they advertise those qualities of an individual in terms
of heritable benefits, indicating that the owners of such characteristics possess good
genetic factors. Extensive evidence has shown that feminine female faces are in fact
considered attractive (e.g., Glassenberg et al., 2010, Penton-Voak et al., 2004, Perrett et
al., 1998), while the link between male facial masculinity and perceived attractiveness is
more tenuous (e.g., DeBruine et al., 2010, Ekrami et al., 2021, Perrett et al., 1998, Jones
et al., 2001, Jones et al., 2004, Jones et al., 2005).
An element of facial appearance that has more recently received attention in with
regard to its role in attractiveness is health. Indeed, both averageness and symmetry often
presumed to be related to underlying health in some way and may signal mate quality in
that they relay health-related information. The most well-studied aspects of facial
appearance related to perceptions of health are skin color and skin texture. Studies have
controlled for color and texture by regulating the faces showing that the homogeneity of
skin color and texture has shown that more homogeneity in these traits is perceived as
more attractive (Apicella et al. 2007, Fink et al., 2006, Jones et al., 2007, Rhodes et al.,
1996). Although perceived health is difficult to pinpoint through any singular system of
measurement, people will readily rate faces for perceived health and show high
agreement ratings. The role of facial health helps individuals detect healthy potential
partners (Little et al., 2011).
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The Beauty Premium
Beauty is often considered the most elusive commodity (Fallon et al., 1990), and
there is a well-documented “beauty premium” whereby what is attractive is considered
good. Research shows that attractive individuals are often assumed to possess more
positive personality traits than less attractive people (i.e., social stereotyping, Berscheid
et al., 1971, 1974; Snyder et al., 1977; Zebrowitz et al., 2002; the "attractiveness halo",
Feingold, 1992; Langlois et al., 2000). Facial attractiveness, in particular, influences
important social judgments, such perceptions of competence or intelligence (e.g.,
Talamas et al., 2016; Zebrowitz et al, 2002) and perceptions of honesty and
trustworthiness (e.g., Bascandziev et al., 2014; Dion et al., 1994). For example, research
shows that facial attractiveness is positively correlated with perceived intelligence
amongst multiple age groups, indicating that people assume attractive people are more
intelligent (Talamas et al., 2016; Zebrowitz et al, 1990; Zebrowitz et al., 1997; Zebrowitz
et al., 2002).
People regularly make a variety of social judgments based on the attractiveness of
others, and these judgments can have important social outcomes. Attractiveness
influences aspects of social success (e.g., Prestia et al., 2002; Riggio et al., 1984) as well
as mating success (see Langlois et al., 2000 for a meta-analytic review). For example,
individuals who are physically attractive are more popular and tend to have more friends
than individuals who are less physically attractive (Anderson et al., 2001; Feingold et al.,
1992). Attractive people also tend to have an advantage when it comes to the dating
(Dion et al., 1972; Hamermesh et al., 1993); physically attractive people report to having
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higher levels of dating experience than their less attractive counterparts (Berscheid et al.,
1971; Walster et al., 1966). Using computerized dating settings, Walster et al. (1966)
demonstrated that both men and women liked attractive potential dates better than
unattractive ones (regardless of the participants’ own level of attractiveness), and that
they were more likely to seek additional dates with the more attractive individuals. While
there is, of course, some degree of individual variation in what is considered attractive,
meta-analytic work has demonstrated that there is a high degree of agreement both within
and between cultures on the features people consider attractive in facial perception
(Langlois et al., 2000).
Beauty is Rewarding
Across a number of studies, beautiful faces activate neural structures considered
to be components of the brain’s reward circuitry (Aharon et al., 2001; Ishai et al., 2007;
Kampe et al., 2001; Kranz et al., 2006; O’Doherty et al., 2003). The brain’s reward
circuit or pathway is known as the mesocorticolimbic dopamine pathway (see Figure 1
for a visual representation of the brain’s reward circuitry). This reward circuit links
together a number of brain structures which regulate our ability to feel pleasure and
desire; those feelings in turn may motivate us to repeat certain behaviors. This pathway
originates primarily in the ventral tegmental area (VTA) located in the midbrain (Nestler
et al., 2004). From there, the pathway projects up to the nucleus accumbens (NAcc) and
other limbic structures (e.g., amygdala; Nestler et al., 2004; Baxter et al., 2002), as well
as frontal regions (e.g., the prefrontal cortex; Koepp et al., 1998). When rewarding
stimuli are presented, this neural circuit becomes activated. Neuroimaging work has
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shown that attractive faces elicit stronger activation from these brain regions than
unattractive faces suggests that beauty may be rewarding in the same fashion as money,
drugs, and other “classic rewards” (Aharon et al., 2001; Ishai, 2007; Kampe et al., 2001;
Kranz et al., 2006; O’Doherty et al., 2003).

Figure 1
Mesocorticolimbic pathway (green/blue routes) beginning in the VTA, projecting to the
NAcc and frontal regions.

Image credit: https://en.wikipedia.org/wiki/Mesolimbic_pathway

The Incentive Salience Theory of Reward
The incentive salience hypothesis, parses reward into three distinct states: (1)
learning – the process by which knowledge of the relationships among stimuli is gained,
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(2) liking – the hedonic consequences of reward consumption, and (3) wanting – the
motivation to learn and act in order to gain rewards (Berridge et al., 2003; Robinson et
al., 1993; see Figure 2). Neuroscience research indicating that it is possible to alter liking
responses without influencing wanting (and vice versa) has demonstrated that these states
are dissociable aspects of reward that have distinct neural substrates (Berridge et al.,
1998, 2003; Peciña et al., 2000; Peciña et al., 2003).

Figure 2
The psychological components of the incentive salience of wanting and the hedonic
impact of liking, how the components are measured and the brains conscious and nonconscious circuitry involvement.

Image credit: https://psywb.springeropen.com/articles/10.1186/2211-1522-1-3
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Liking
Liking reflects the hedonic value of a stimulus. For most people, a reward is
something desired because it produces a conscious experience of pleasure — and thus the
term may be used to refer to the psychological and neurobiological events that produce
subjective pleasure (Berridge et al., 2009). Research using primarily rodent models has
identified “hedonic hotspots” distributed throughout the brain; each hedonic hotspot has
the ability, when neurochemically stimulated, to amplify liking reactions, and so make a
stimulus seem even more enjoyable (Berridge et al., 2016). Liking can be measured both
implicitly and explicitly, although the latter is restricted to humans. Implicit liking
reactions to hedonic stimuli can be measured in behavior or physiology without
conscious feelings of pleasure. Most studies have focused on implicit liking, given this
can be assessed across species. Implicit liking is most commonly assessed through facial
expressions in response to taste stimuli or food pleasures. More specifically the tongues
response to liked stimuli and its response to disliked stimuli. In the case of humans, it is
possible to assess explicit liking responses using Likert-style scales.
Wanting
Wanting serves as a different psychological component of reward, separate from
liking. It serves more as an attribution to rewards which helps determine their
motivational value or incentive salience (Berridge et al., 2009). Predictive cues that are
tied to a rewarding outcome become a trigger of that wanted reward. This reflects how
cravings can be triggered by a conditioned stimulus or reward cue which can then
manifest as a cue trigger for wanting. It makes that stimuli more desirable and that reward
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becomes enhanced by the motivation that is needed to fulfil that craving. Wanting is a
process that can even be triggered in brain without conscious awareness (Berridge et al.,
2009).
Measures of motivational effort can also be used across human and non-human
animal studies of wanting. For example, the classic lever press paradigm used to assess
motivation in many animal species (e.g. Wyvell et al., 2000) has recently been adapted in
interesting ways to measure human behavior. A number of studies have assessed the
reward value of social stimuli using a “pay-per-view” keypress task (e.g., Aharon et al.,
2001; Hahn et al., 2013). The keypress task allows participants to control the viewing
duration of an image by pressing designated keys on their keyboard. The length of time
a given stimuli is displayed for could be increased by alternately pressing the 7 and 8
keys or decreased by alternately pressing the 1 and 2 keys. Each key press increases or
decreases the viewing duration by 100 ms (Hahn et al., 2016a). This key-press method
of gauging reward when activating the brain’s mesocorticolimbic dopamine system is
conceptually similar to the ‘Skinner Box’ (see Figure 3), developed by B.F. Skinner to
study the behavioral aspects of operant conditioning and positive reinforcement using
non-human animals (Skinner, 1948). Using this key-press task, participants show
motivation to increase their effort for the viewing length of the stimuli. Much like
Skinner’s work, pleasant consequences in this case, pressing designed keys showing
motivation and working in an effort in receiving the reward of viewing attractive faces.
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Figure 3
The Skinner Box. A rat is shown working for a reward by pressing a designed lever to
dispense a food pellet. The keypress paradigm is conceptually similar to the Skinner Box
in that participants can exert effort to interact with a stimulus.

Image credit: https://www.simplypsychology.org/operant-conditioning.html

Faces as Rewards
Neuroimaging studies have demonstrated that facial attractiveness is rewarding, in
that attractive faces elicit stronger activation from the brain’s reward circuitry than do
unattractive faces (Aharon et al., 2001; Ishai et al., 2007; Kampe et al., 2001; Kranz et al.,
2006; O’Doherty et al., 2003). In line with the incentive salience theory of reward, facial
attractiveness elicits affective responses as well as influences motivational behavior (i.e.
our liking and wanting responses). Facial electromyography research suggests that
unconscious liking responses are affected by facial attractiveness (Principe et al., 2011).
Facial movements associated with disgust responses were found to be inversely
correlated to the attractiveness of the face, suggesting that unattractiveness is disliked.
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When it comes to conscious wanting behaviors that are subjected to the effects of
attractiveness, people are much more likely to actively seek out dates with attractive
individuals (Walster et al., 1966; Woll et al., 1986). Similarly, (Wilson et al., 2004) has
demonstrated that unconscious wanting behaviors are also impacted by facial
attractiveness; viewing beautiful women led men to discount higher future rewards
against smaller, immediate rewards.
The “pay-per-view” keypress task (described above) has also been used to assess
this unconscious wanting behavior for faces generally, as well as facial attractiveness
(e.g., Aharon et al., 2001; Hahn et al., 2013). Behavior on the keypress task has been
shown to overlap with neural activity in reward regions (Aharon et al., 2001). In an early
study (Aharon et al., 2001), heterosexual males completed one of three tasks: group 1
passively viewed faces during an fMRI scanning, group 2 rated the attractiveness of the
same faces, and group 3 performed the key-press task for the same set of faces. All
participants saw faces in 4 categories: attractive male, unattractive male, attractive
female, unattractive female. The neuroimaging data showed six brain regions that were
differentially activated for facial beauty; the nucleus accumbens (NAcc), sublenticular
extended amygdala (SLEA) of the basal forebrain, amygdala, hypothalamus, orbitofrontal
cortex (OFC), and the ventral tegmental area (VTA) of the midbrain. These areas have all
been associated with reward function in animals as well as humans (Berns et al., 2001;
Breiter et al., 1997, 2001; Delgado et al., 2000; Elliott et al., 2000; Knutson et al., 2000,
2001; Rogers et al., 1999; Small et al., 2002; Stein et al., 1998; Thut et al., 1997).
Importantly, Aharon et al., 2001’s results demonstrated that behavior on this key-press
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task overlapped with the observed patterns of neural activity better than did the rating
data. For both the fMRI and keypress tasks, responses to facial attractiveness were higher
for attractive females than attractive males. However, for the rating task, attractive males
and females were rated equally highly. This finding suggests that although men can
appreciate (or like) same-sex beauty, only opposite-sex beauty is rewarding. This finding
also demonstrates that the key-press task is a valid behavioral measure of the reward
value of stimuli.
Levy et al. (2008) used the same key-press paradigm to investigate the
motivational salience of beauty using a sample of both heterosexual men and
heterosexual women. As was observed previously Aharon et al. (2001), heterosexual men
exerted greater effort (via a higher number of key-presses) to view the attractive female
faces compared to unattractive female faces, however this difference was not apparent for
the male faces (although they did rate the attractive males as significantly more attractive
than the unattractive males). Heterosexual women showed this same pattern of behavior
for the reward value of opposite-sex faces (i.e., key-pressed more for attractive males
than unattractive males). Interestingly, however, the same heterosexual women also
exerted effort to prolong the viewing of attractive same-sex faces. This finding suggests
that while opposite-sex beauty holds greater reward value for heterosexual men,
heterosexual women find both opposite-sex and same-sex beauty equally rewarding.
These motivational key press results of same-sex beauty and attractiveness are
also consistent with Lippa et al.’s work (2010). In their study, heterosexual men and
women passively viewed swimsuit models who varied in levels of attractiveness. They
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were asked to rate the degree of their sexual attraction to the models using a 7 –point
Likert scale ranging from 1 (not at all sexually attractive) to 7 (extremely sexually
attractive). Heterosexual men reported more sexual attraction and spent more time
looking at the highly attractive female models. However, heterosexual women were
found to be sexually attracted to and look at both male and female models. For the
heterosexual women, high photo model attractiveness was associated with both increased
sexual attraction and increased viewing time for both male and female models.
Why do Women Find Same-sex Beauty Rewarding?
(Levy et al., 2008) argued that the observed reward value of same-sex beauty for
women, but not men, may reflect a “greater bisexual interest among heterosexual
women”. Indeed, previous sex research has suggested that heterosexual women display
reduced category specificity of arousal compared to heterosexual men and homosexual
men and women (for a meta-analytic review, see Chivers et al., 2010). Category
specificity can be defined as sexual arousal response patterns (i.e. physiological genital
response) that reflect a person’s sexual preferences (in terms of the object of desire as
well as sexual acts; Chivers et al., 2004). (Chiver’s et al., 2004) work has shown that men
have high category-specificity in their sexual arousal (heterosexual men are more aroused
more by female than by male sexual stimuli, whereas homosexual men show the opposite
pattern) however women, and heterosexual women in particular, display less categoryspecificity (meaning they are aroused by stimuli they would not necessarily report an
objective attraction to, including non-consensual sex acts and sexual films depicting nonhuman primates; reviewed in (Chivers et al., 2005).
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Differences in sexual arousal responses between men and women have also been
measured through pupil dilation. (Rieger et al., 2012) had heterosexual and homosexual
men and women rate a 30 second video showing a naked male or female model
masturbating. The participants then rated the videos based on how sexually appealing
they found the model. Pupil responses were based on the changes of the pupil area
when viewing the sexual stimuli in comparison to the neutral landscape stimuli. The
results showed that heterosexual women showed similar levels of pupil dilation to both
the male and female sexual stimuli.
The reward value of same sex beauty may be attributed, as (Levy et al., 2008)
suggests, to women’s fluid and flexible sexuality that is influenced by situational,
relational, social and cultural factors (Baumeister et al., 2000; Diamond et al., 2000,
2008, 2016). Is this the only explanation for women finding same-sex beauty rewarding,
however? While no other explanations have been empirically tested, another contributing
factor could be that women may be working to prolong the viewing time of attractive
same-sex faces as some form of social comparison that might facilitate intra-sexual
competition. Female intra-sexual competition may manifest in terms of what is most
preferred by the opposite sex – men show strong preferences for physical attractiveness;
therefore, women are expected to compete with one another in terms of physical
attractiveness (Buss, 1988a). Because physical attractiveness is more important to men
than women when considering a potential mate (e.g., Buss, 1988a), social comparisons
based on physical attractiveness could be more common among women (who are
therefore subject to greater competition with respect to physical attractiveness). Physical
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attractiveness is largely important to people’s self-concepts and is a central dimension on
which people compare themselves to others (Brase et al., 2004; Thornton et al., &
Ryckman, 1991; Wheeler et al., 1992). Viewing attractive same sex individuals as a form
of social comparison could potentially involve observing certain features and
characteristics of attractive women, thereby gaining information about what is considered
to be attractive with the goal of self-improvement and/or competitor monitoring.
Indeed, previous research has shown that women often compare their bodies with
those of same-sex models they see in the media (e.g., Carlson Jones et al., 2004) and in
advertisements (e.g., Posavac, Posavac & Weigel, 2001). Additionally, previous research
using this key-press paradigm has provided some evidence that women may exert effort
to view attractive female faces as a form of social comparison that could benefit intrasexual competition. A study conducted by (Wang et al., 2014) using this key-press task
looked at how women’s hormonal levels modulate the reward value of faces. Their
results demonstrated that women’s testosterone levels, which have been positively linked
to intra-sexual competition (Hahn et al., 2016b), predicted the reward value of female
facial attractiveness – meaning that women worked harder to view attractive conspecifics
when their testosterone levels were higher.
Together, these findings lend support to the idea that women may exert effort to
view attractive female faces as a form of social comparison that could benefit intra-sexual
competition. Gathering relevant information about competitors may help aid women to
determine when it is worthwhile to invest effort in potential mating opportunities; when
there is high competition (i.e., attractive rivals), women may waste energy pursuing
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potential mates who might choose another female. Thus, social comparison, rather than
or in addition to women’s fluid sexual preference, could underlie motivation to view
same-sex beauty. It is possible women may be exerting effort to prolong the viewing of
attractive peers to “check out the competition”. Therefore, the reward value of same-sex
beauty could reflect subtle enhanced monitoring of attractive competitors to enhance the
positive qualities of oneself (Fisher et al., 2009).
Social Comparison
Social comparison theory, first proposed by Festinger (1954) focuses on the belief
that people are driven to evaluate their opinions and abilities and often look to similar as
a form of comparative evaluation. The more important or self-relevant the opinions and
abilities, the greater drive for social comparison (Festinger, 1954; Helgeson et al., 1995).
Festinger (1954), as well as Wheeler (1966) expanded on this original concept – they
hypothesized that there can be an upward drive of social comparison where the
comparison is paralleled with slightly better-off others (highly attractive individuals).
Here the underlying motive for social comparison in this case would be for the purpose of
self-improvement. Many individuals want and believe they have positive characteristics;
therefore, they perceive similarity with upward targets (Collins et al., 2000).
The Reward Value of Social Comparison
Further supporting the idea that the observed reward value of same-sex beauty
among women may reflect some sort of social comparison behavior, neuroimaging work
has indicated that the process of social comparison often involves brain regions that have
also been implicated in reward processing (e.g., Dvash et al., 2010; Fliessbach et al.,
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2007; Linder et al., 2014). For example, several studies have demonstrated increased
activity in the ventral striatum when individuals engage in social comparison via
monetary gains (Dvash et al., 2010, Fliessbach et al., 2007, Izuma et al., 2008) or
status/reputation (Izuma et al., 2008, Linder et al., 2014, Zink et al., 2008). Bahnji (2014)
argues that the “sensitivity of striatal activity to social comparison may serve a purpose to
increase or maintain social status” (p. 8).
Beauty comparisons specifically (although not necessarily comparisons to the
self) have also been shown to involve the same frontoparietal network known for
involvement in nonsocial comparisons, including the intraparietal sulcus and dorsomedial
prefrontal cortex (Kedia et al., 2013). Kedia and colleagues (2013) assessed neural
activity during beauty judgments in a sample of young women using fMRI. Participants
viewed images of women and dogs rated as high, middle, and low with regard to
attractiveness. Their results demonstrated that beauty comparisons engaged the
frontoparietal comparison system, which is consistent with research on other rewarding
stimuli such as money (Wunderlich et al., 2009; Hare et al., 2011). This study provides
contributing evidence that physical attractiveness comparisons engage in the same
mechanism as comparisons of simple non-social magnitudes. These results also provide
an indication for overlapping processes in the comparison of physical attractiveness as
well as nonsocial magnitudes and therefore suggest that attractiveness comparisons rely
on the same comparative process as nonsocial comparisons.
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The Current Study
In light of the literature review, it is possible that the previously observed reward
value of same-sex beauty among women reflects the potentially rewarding nature of
social comparison rather than, or in addition to, sexual attraction. It may be that women
find same-sex beauty rewarding because they are motivated to view attractive same-sex
rivals as a form of social comparison that could facilitate intrasexual competition by
providing women with information for self-improvement. If participants are working to
prolong the viewing time of attractive same-sex faces as a form of social comparison,
then we would assume that social comparison tendencies will impact the motivation to
view same-sex beauty. The purpose of the present study is to investigate the impact of
social comparison tendencies on the reward value of same-sex beauty among women to
test this hypothesis.
Hypothesis 1
This study will replicate previous findings regarding the reward value of same-sex
beauty. Specifically, I expect that heterosexual female participants will exert greater
effort (measured as number of keypresses) to view attractive female faces compared to
unattractive female faces.
Hypothesis 2
If the motivation to view same-sex beauty simply reflects a less stringent sexual
preference or a greater bisexual interest as previously suggested (Levy et al., 2008), then
all women will work to view the attractive same-sex faces regardless of the likelihood to
engage in social comparison behaviors. If, however, the reward value of same-sex beauty
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reflects some degree of social comparison, then who women who report a greater
tendency to engage in social comparison behaviors would work harder to view attractive
female faces. Therefore, I predict a positive relationship between all three measures
(social comparison, physical appearance comparison, and intrasexual competition) and
the reward value of female attractiveness.
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Methods
Participants
Thirty-seven women, age 18-38 years (M = 23.8 years, SD = 5.4), completed the
study online. This sample was composed of white (59%), Latina (21%), Asian (8%),
black (3%), and mixed ethnicity (6%) women (the remaining 3% identified did not
provide data on ethnicity). Of these women, the 23 who self-identified as heterosexual
were included in the analyses reported below. Although my original power analysis
called for a sample size of 100 female participants, due to the COVID-19 pandemic the
sample size I was able to obtain was substantially smaller. Participants were primarily
recruited through Humboldt State University’s SONA research participant pool.
Additional recruitment was done via the Behavioral Endocrinology Research Lab’s
twitter account.
Materials
Measures
Three questionnaires were used to assess social comparison tendencies in the
current study:
The social comparison inventory (SCO; Buunk et al., 2006) is an 11-item scale
designed to measure the tendency to compare oneself to others. Example items included
“I often compare how I am doing socially (e.g., social skills, popularity) with other
people” and “I always pay a lot of attention to how I do things compared with how others
do things.” Scores on this scale can range from a possible 11-55, with higher scores
indicating greater tendency to engage in social comparison. In the current sample, the
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mean SCO score was 38.1 (SD = 8.7, range = 23-51), with Cronbach’s alpha indicating
excellent internal consistency (α = 0.90).
The intra-sexual competition scale (ISC; Buunk et al., 2009) is a 12-item scale
designed to assess the degree to which an individual views confrontation in competitive
terms with same-sex individuals. Example items include “When I go out, I can’t stand it
when women/men pay more attention to a same-sex friend of mine than to me” and “I
tend to look for negative characteristics in attractive men/women”. Scores on this scale
can range from a possible 1-7, with higher scores indicating higher levels of self-reported
intrasexual competition. In the current sample, the mean ISC score was 2.0 (SD = 1.0,
range = 1.0-4.4), with Cronbach’s alpha indicating excellent internal consistency (α =
0.90).
The physical appearance comparison scale (PACS; Schaefer et al., 2014) is an 11item scale which measured individuals who compare their physical appearance to the
physical appearance of others. Example items include, “When I meet a new person (same
sex), I compare my body size to his/her body” and “When I’m out in public, I compare my
physical appearance to the appearance of others”. Scores on this scale can range from a
possible 1-5, with higher scores indicating higher levels of comparison based on physical
appearance. In the current sample, the mean PACS score was 2.7 (SD = 0.9, range = 1.24.2), with Cronbach’s alpha indicating acceptable internal consistency (α = 0.74).
Stimuli
Following Levy et al. (2008), participants were presented with 40 female faces in
the keypress task (described below); 20 of these were high attractive and 20 were low
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attractive. These faces, described in a previous study (Hahn et al., 2013), were selected
from a set of 62 Caucasian, adult female faces that were collected from various online
sources (e.g., modeling websites, etc.). These faces were rated for attractiveness on a 7point Likert scale where 1 = not very attractive and 7 = very attractive by 76 independent
raters (17 men, 53 women, 6 did not report gender, age range 18-42 years). The 20
highest and 20 lowest rated faces were selected for use in the current study (see Figure 4
for visual representation of attractiveness ratings for the final image set used here).

Figure 4
Distribution of attractiveness ratings for each face presented in the keypress paradigm.
Error bars reflect SEM.
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A paired samples t-test confirmed that the high attractive faces (M = 5.00, SD =
1.52, α = 0.93) were rated as significantly more attractive than the low attractive faces (M
= 3.11, SD = 1.42, α = 0.93; t(19) = 18.57, p < .001, d = 4.15). All faces were aligned on
interpupillary distance and masked with a black background to remove the hair and neck.
Images were displayed at a size of 300x400 pixels.
Procedure
Informed consent was obtained before subjects participated through an online
consent form. Once consent was given, participants then completed the three
questionnaires (listed in Measures section above), presented in a fully randomized order
(i.e., the order of the questionnaires was randomized across participants as was the order
of presentation of individual items within each questionnaire). Participants then
completed a training session to familiarize them with the “pay-per-view” keypress task
(designed to assess the reward value of facial stimuli; Aharon et al., 2001). This task
allows participants to control the viewing duration of each image that was presented by
pressing designated keys on their keyboard. This training task did not show faces, but
rather utilized text-based images providing instructions for increasing or decreasing
image presentation time. After training, participants completed the keypress task with the
40 female faces presented in a fully randomized order. Following Levy et al. (2008) and
Hahn et al. (2016a), default viewing time was set to 4 seconds. The viewing time for any
given face could be increased by alternately pressing keys 7 and 8 or decreased by
alternately pressing keys 1 and 2 and each keypress pair altered the viewing time by
100ms. The average total task duration for the sample reported here was 160.1 seconds
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(SD = 0.91, range = 159.3-163.5). During this task, participants were presented with the
40 female faces (20 attractive, 20 unattractive) in a fully randomized order (see Figure 5
for visual representation of the average number of keypresses exerted for each of these
faces). Once participants completed the keypresss task, they were debriefed regarding the
purpose of the study.

Figure 5
Average number of keypresses exerted for each face across participants. Error bars
reflect SEM.
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Results
First, the keypress data were assessed for normality (see Figure 6). (Bryne et al.,
2010) recommends that data with a skewness outwith the range of -2 to +2 and/or
kurtosis outwith the range of -7 to +7 should be considered to violate normality
assumptions and likely needs to be subjected to transformation. Both skewness and
kurtosis for both the high attractive (skew = 2.07, kurtosis = 6.68) and low attractive
(skew = 3.30, kurtosis = 13.48) keypress scores were outwith this acceptable range.

Figure 6
Histogram for keypress data. Dotted lines represent the mean for each attractiveness
category.
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Because the data did not fall within the skewness and kurtosis cutoff parameters
for normality and was positively skewed towards the right both variables were subjected
to a Log(10) transformation (following Hahn et al., 2013). Normality assessment on the
transformed data (see Figure 7) indicated that skewness and kurtosis both fell within the
acceptable range (high attractive: skew = 0.46, kurtosis = 4.06; low attractive: skew =
0.28, kurtosis = 4.33).

Figure 7
Histogram for log transformed keypress data. Dotted lines represent the mean for each
attractiveness category.
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Testing Hypothesis 1: Replicating Previous Findings
Previously reported findings stated that, heterosexual women would exert greater
effort (measured as number of keypresses) to view attractive female faces compared to
unattractive female faces (Aharon et al., 2001; Hahn et al., 2013, Levy et al., 2008). A
paired-samples t-test in the current data confirmed that women exerted greater effort via
keypresses to view highly attractive female faces compared to low attractive female faces
(t(22) = 2.48, p = .021, mean difference = 0.12, d = 0.52, see Figure 8). Therefore, the
previously observed behavior whereby heterosexual women find same-sex beauty
rewarding was replicated in the current study.

Figure 8
Violin plot illustrating the full distribution and average number of keypresses (log
transformed) for the high attractive vs low attractive female faces.
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Testing Hypothesis 2: Regression Analysis
The main analysis for this study was a multiple linear regression with the average
number of keypresses for the high attractive female faces as the DV and scores on the
social comparison orientation (SCO), physical appearance comparison scale (PACS) and
intrasexual competition (ISC) questionnaires as its predictors. Analysis of the VIFs
confirmed that there were no multicollinearity issues (all VIF < 4.1) and visual inspection
of the residual plots confirmed there were no issues with homoscedasticity.
Contrary to my prediction, none of the social comparison measures significantly
predicted the reward value of highly attractive female faces in the current data set (R2 =
.07, F(3, 19) = 0.50, p = .69, see Table 1). Bivariate correlations among the three
questionnaire measures ranged from 0.72 - 0.85 (see Table 2). Rerunning these analyses
with the untransformed (i.e., original) keypress data showed the same pattern of results.

Table 1
Linear regression analysis indicated that the reward value of same-sex beauty was not
predicted by social comparison orientation (SCO), physical appearance comparison
(PACS), or intrasexual competition (ISC).
Estimate

Std. Error

t value

p-value

SCO

0.02

0.02

0.92

0.37

PACS

-0.01

0.20

-0.07

0.94

ISC

-0.09

0.14

-0.61

0.55
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Table 2
Bivariate correlations among the survey measures: social comparison orientation (SCO),
physical appearance comparison (PACS), or intrasexual competition (ISC).
SCO

PACS

ISC

SCO

---

0.85***

0.74***

PACS

---

---

0.72***

ISC

---

---

--*** p < .05
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Discussion
The current study aimed to: (1) replicate the previously observed finding that
same-sex beauty holds reward value among heterosexual women (e.g., Levy et al., 2008;
Hahn et al., 2013) and (2) explore the potential impact of social comparison tendencies
on the reward value of same-sex beauty among heterosexual individuals. To achieve
these aims, a standard keypress task was used to gauge the reward value of same sex
beauty of high attractive faces in comparison to low attractive faces in a group of
heterosexual women. Each woman also completed a series of surveys to assess social
comparison tendencies: the social comparison orientation (Buunk et al., 2006), the
physical appearance comparison scale (Schaefer et al., 2014), and the intrasexual
competition scale (Buunk et al., 2009).
As predicted, the previously observed finding that heterosexual women find
same-sex beauty rewarding (Levy et al., 2008, Hahn et al., 2013, 2016a; Wang et al.,
2014) was replicated in the current sample. Heterosexual women did in fact exert greater
effort via the keypress task to view the highly attractive female faces in comparison to the
low attractive female faces. This increased effort to view attractive female faces is
thought to reflect that same-sex beauty is rewarding.
Having established that same-sex beauty was rewarding among the current
sample of women, the next aim was to explore possible explanations for this finding.
(Levy et al., 2008) previously argued that this reward value of same sex beauty observed
among heterosexual women, but not heterosexual men, was due to the fact that
heterosexual women have a “greater bisexual interest”. While there is some evidence
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from sex research (e.g., Chivers et al., 2004) that supports this claim, it was not directly
assessed by Levy and no alternative explanations were provided. Given that they don’t
offer any other alternative explanations, I hypothesized that this could at least in part
could be due to social comparison tendencies, so I sought out to test that possibility.
Previous neuroimaging research (Dvash et al., 2010; Fliessbach et al., 2007; Linder et al.,
2014) has, indeed, suggested that the process of social comparison often involves similar
brain regions that have been implicated in reward processing. Therefore, engaging in
social comparisons could be rewarding and drive the motivation to exert effort to view
same-sex beauty. However, contrary to my hypothesis, I did not find any evidence that
social comparison tendencies predicted the reward value of same-sex beauty in the
current sample of women. There are several possible explanations for the lack of
relationship observed here.
Limitations and future directions
It is possible that there is a relationship between social comparison tendencies and
the reward value of same-sex beauty that was unable to be detected in the current study
due to a lack of statistical power. An initial power analysis called for a sample of 100
women, however I was only able to collect data from 37 women. The ongoing Covid-19
pandemic began when the study initially launched and impacted my ability to collect
data. With this smaller sample, it is entirely possible that I was unable to detect a
relationship that does exist. In order to confirm or refute this, a study using a larger
sample of women is needed.
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Second, it is possible that the materials utilized in the current study (i.e., the
stimuli and the questionnaires) may have impacted my ability to detect a relationship
between social comparison tendencies and the reward value of same-sex beauty. With
respect to the stimuli used, individual differences in what is considered attractive could
have played a role in how the participants perceived and responded to the stimuli.
Although meta-analytic work (Langlois et al., 2000) suggests that there is a very high
level of agreement across individuals and cultures regarding which faces are considered
attractive, there is (of course) some degree of individual and cultural variation in these
perceptions (e.g., Cunningham et al., 1995; Penton-Voak et al, 2004). Individual variation
in attractiveness perceptions among the women sampled here could influence their desire
to compare themselves with the faces they observed. Future research could better account
for this issue by having the women rate the attractiveness of the faces themselves to
confirm that they find the highly attractive faces attractive. With respect to the
questionnaires used to measure social comparison, comparison of physical appearance,
and intrasexual competition, some of the individual questions may have not been
adequate in attempting to gauge this type of social comparison. Although there was high
reliability for each scale, these types of self-report measures may not fully capture
women’s comparison behavior. It could also be that people aren’t always honest in their
responses - whether it’s explicitly providing false responses or just an unawareness of
oneself.. It may be that people do manage to socially compare themselves to others
though they are not always explicitly honest or want to give socially desirable responses
when engaging in the behavior. Future research could explore a more ecologically valid
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measure of social comparison tendencies by asking others to report about the participant
or by observing behavior more directly in some way.
Third, it is possible that the reward value of same-sex beauty among heterosexual
women is actually due to a greater bisexual interest, as Levy et al (2008) claimed. Indeed,
work by Baumeister et al. (2000) and Chivers et al. (2004) has shown that heterosexual
women tend to display less category specificity compared to heterosexual men, showing
a nonspecific pattern of arousal to sexual stimuli (i.e., attractive female faces). This
reduced category specificity however, does not necessarily imply that heterosexual have
“greater bisexual interest” with regards to their mate preferences. Research from Hahn
and colleagues (2016a) demonstrated that although same-sex beauty is rewarding to
heterosexual females, the reward value of facial attractiveness among was greater for
preferred sex faces (i.e., male faces) than non-preferred sex faces (i.e., female faces). To
clarify the potential role of category specificity, or “greater bisexual interest”, future
research needs to directly assess this factor by using a more nuanced measure of sexual
interest/orientation and/or assessing the women’s self-reported sexual attraction to each
image.
Fourth, it may be the case that participants did not experience any form of social
comparison because they might view themselves more attractive than the faces they were
observing. Given that self-perceived attractiveness can be based on the observer’s
perception (Wade et al., 1997), participants might have a different view about their own
level of attractiveness while viewing attractive same-sex individuals. Based on one’s own
level of attractiveness the stimuli presented could pose no threat or provide no learning
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opportunity therefore, there is no need to engage in social comparison behavior. Or
rather, participants may already experience low self-esteem and feel they cannot compete
to that level of attractiveness. Festinger (1954) and Wheeler (1966) hypothesized there
could be an upward drive involving social comparison tendencies. Where the comparison
is paralleled with slightly better off others (i.e., highly attractive individuals). Studies
have also shown contrast effects of viewing attractive or unattractive members of the
same sex, whereby those viewing attractive members of the same sex show a decrease in
self-esteem about their own attractiveness.
Fifth, it may be the case that women only engage in this form of social
comparison to facilitate intrasexual competition at certain times. Many studies on female
intrasexual competition have indicated that women often display enhanced intra-sexually
competitive behavior around ovulation – a time when competition for access to mates
would be most beneficial (e.g., Agthe et al., 2009; Durante et al., 2010; Fisher et al.,
2004; Hahn et al., 2016b; Haselton et al., 2007). It is possible that women may find samesex beauty more rewarding around ovulation, as they could be more likely to engage in
social comparison to facilitate intrasexual competition at this time. A study conducted by
(Wang et al., 2014) using this key-press task looked at how women’s hormonal levels
modulate the reward value of faces. Their results demonstrated that women’s estradiol-toprogesterone ratio, considered a proxy for fertility or ovulation, modulated the reward
value of female facial attractiveness. They also observed that women’s testosterone
levels, which have been positively linked to intra-sexual competition (Hahn et al.,
2016b), predicted the reward value of female facial attractiveness – meaning that women
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worked harder to view attractive conspecifics when their testosterone levels were higher.
Together, these findings suggest that hormonal fluctuations could impact the reward
value of same-sex beauty.
Conclusion
This study aimed to first replicate the previous findings that heterosexual women
find same-sex beauty rewarding. Despite limitations (see above), the current study indeed
revealed that same-sex beauty does, in fact, hold reward value amongst heterosexual
women. The second aim was to see if women who worked harder to view the high
attractive faces also tended to score high on the Social Comparison Inventory, the Intrasexual Competition scale and the Physical Appearance Comparison scale. Hypothesizing
that high scores from these surveys involving social comparison tendencies could
perchance play a role in that reward value of sex-sex beauty. However, no relationship
between any of these measures and the reward value of same-sex beauty was detected
here. Future studies should seek to extend the current study by gathering a larger sample
size and incorporating additional, potentially relevant, variables to see if a relationship
may exist between aspects of social comparison tendencies and the reward value of samesex beauty.

36
References
Agthe, M., Spörrle, M., & Maner, J. K. (2011). Does being attractive always help?
Positive and negative effects of attractiveness on social decision
making. Personality and Social Psychology Bulletin, 37(8), 1042-1054.
https://doi.org/10.1177/0146167211410355
Arigo, D., Mogle, J. A., Brown, M. M., Pasko, K., Travers, L., Sweeder, L., & Smyth, J.
M. (2020). Methods to assess social comparison processes within persons in daily
life: a scoping review. Frontiers in psychology, 10, 2909.
https://doi.org/10.3389/fpsyg.2019.02909
Aharon, I., Etcoff, N., Ariely, D., Chabris, F.C., O’Conner, E., Breiter, F. C. (2001)
Beautiful faces have variable reward value: fMRI and behavioral evidence.
Neuron, 32, 537-551. https://doi.org/10.1016/S0896-6273(01)00491-3
Anderson, C., John, O. P., Keltner, D., & Kring, A. M. (2001). Who attains social status?
Effects of personality and physical attractiveness in social groups. Journal of
personality and social psychology, 81(1), 116. https://doi.org/10.1037/00223514.81.1.116
Andersen, B. L., Cyranowski, J. M., & Aarestad, S. (2000). Beyond Artificial, SexLinked Distinctions to Conceptualize Female Sexuality: Comment on Baumeister
(2000). Psychological Bulletin, 126(3), 380-384. https://doi.org/10.1037/00332909.126.3.380

37
Apicella, C. L., Little, A. C., & Marlowe, F. W. (2007). Facial averageness and
attractiveness in an isolated population of hunter-gatherers. Perception, 36(12),
1813-1820. https://doi.org/10.1068/p5601
Baumeister, R. F. (2000). Gender differences in erotic plasticity: the female sex drive as
socially flexible and responsive. Psychological bulletin, 126(3), 347.
https://doi.org/10.1037/0033-2909.126.3.347
Baxter, M. G., & Murray, E. A. (2002). The amygdala and reward. Nature reviews
neuroscience, 3(7), 563. https://doi.org/10.1038/nrn875
Berns, G. S., McClure, S. M., Pagnoni, G., & Montague, P. R. (2001). Predictability
modulates human brain response to reward. Journal of neuroscience, 21(8), 27932798. https://doi.org/10.1523/JNEUROSCI.21-08-02793.2001
Berridge, K. C., & Robinson, T. E. (1998). What is the role of dopamine in reward:
hedonic impact, reward learning, or incentive salience?. Brain research reviews,
28(3), 309-369. https://doi.org/10.1016/S0165-0173(98)00019-8
Berridge, K. C., & Robinson, T. E. (2003). Parsing reward. Trends in neurosciences,
26(9), 507-513. https://doi.org/10.1016/S0166-2236(03)00233-9
Berridge, K. C. (2009). ‘Liking’and ‘wanting’food rewards: brain substrates and roles in
eating disorders. Physiology & behavior, 97(5), 537-550.
https://doi.org/10.1016/j.physbeh.2009.02.044
Berridge, K. C., & Robinson, T. E. (2016). Liking, wanting, and the incentivesensitization theory of addiction. American Psychologist, 71(8), 670.
https://doi.org/10.1037/amp0000059

38
Bascandziev, I., & Harris, P. L. (2014). In beauty we trust: Children prefer information
from more attractive informants. British Journal of Developmental
Psychology, 32(1), 94-99. https://doi.org/10.1111/bjdp.12022
Berscheid, E., Dion, K., Walster, E., & Walster, G. W. (1971). Physical attractiveness
and dating choice: A test of the matching hypothesis. Journal of Experimental
Social Psychology, 7(2), 173-189. https://doi.org/10.1016/0022-1031(71)90065-5
Berscheid, E., & Walster, E. (1974). Physical attractiveness. In Advances in experimental
social psychology, (Vol. 7, pp. 157-215). Academic Press.
https://doi.org/10.1016/S0065-2601(08)60037-4
Berscheid, E., & Reis, H. T. (1998). Attraction and close relationships. In D. T. Gilbert,
S. T. Fiske, & G. Lindzey (Eds.), The handbook of social psychology (p. 193–
281). McGraw-Hill.
Bhanji, J. P., & Delgado, M. R. (2014). The social brain and reward: social information
processing in the human striatum. Wiley Interdisciplinary Reviews: Cognitive
Science, 5(1), 61-73. https://doi.org/10.1002/wcs.1266
Brase, G. L., & Guy, E. C. (2004). The demographics of mate value and self-esteem.
Personality and Individual Differences, 36(2), 471-484.
https://doi.org/10.1016/S0191-8869(03)00117-X
Breiter, H. C., Gollub, R. L., Weisskoff, R. M., Kennedy, D. N., Makris, N., Berke, J. D.,
& Hyman, S. E. (1997). Acute effects of cocaine on human brain activity and
emotion. Neuron, 19(3), 591-611. https://doi.org/10.1016/S0896-6273(00)803748

39
Breiter, H. C., Aharon, I., Kahneman, D., Dale, A., & Shizgal, P. (2001). Functional
imaging of neural responses to expectancy and experience of monetary gains and
losses. Neuron, 30(2), 619-639. https://doi.org/10.1016/S0896-6273(01)00303-8
Buckingham, J.T., & Alicke, M.D. (2002) The influence of individual versus aggregate
social comparison and the presence of others on self-evaluation. J Pers Soc Psych
83: 1117–1130. https://doi.org/10.1037/0022-3514.83.5.1117
Buunk, A. P., & Gibbons, F. X. (2006). Social comparison orientation: a new perspective
on those who do and those. Social comparison and social psychology:
Understanding cognition, intergroup relations, and culture, 15.
Buunk, A. P., & Fisher, M. (2009). Individual differences in intrasexual competition.
Journal of Evolutionary Psychology, 7(1), 37-48.
https://doi.org/10.1556/jep.7.2009.1.5
Buss, D. M., & Dedden, L. A. (1990). Derogation of competitors. Journal of Social and
Personal Relationships, 7(3), 395-422.
https://doi.org/10.1177/0265407590073006
Buss, D. M. (1988). The evolution of human intrasexual competition: Tactics of mate
attraction. Journal of Personality and Social Psychology, 54(4), 616.
http://doi.org/10.1037/0022-3514.54.4.616
Byrne, B. M., & Van de Vijver, F. J. (2010). Testing for measurement and structural
equivalence in large-scale cross-cultural studies: Addressing the issue of
nonequivalence. International Journal of Testing, 10(2), 107-132.
https://doi.org/10.1080/15305051003637306

40
Carlson Jones, D. (2004). Body image among adolescent girls and boys: a longitudinal
study. Developmental Psychology, 40(5), 823. https://doi.org/10.1037/00121649.40.5.823
Cash, T. F., Cash, D. W., & Butters, J. W. (1983). " Mirror, mirror, on the wall...?"
Contrast effects and self-evaluations of physical attractiveness. Personality and
Social Psychology Bulletin, 9(3), 351-358.
https://doi.org/10.1177/0146167283093004
Clifford, M. M., & Walster, E. (1973). The effect of physical attractiveness on teacher
expectations. Sociology of Education, 248-258. https://doi.org/10.2307/2112099
Collins, L. R. (1996) For better or worse: The impact of upward social comparison on
self-evaluations. Psychological Bulletin. Vol. 19 (1), 51-69.
https://doi.org/10.1037/0033-2909.119.1.51
Collins, R. L. (2000). Among the better ones. In Handbook of Social Comparison (pp.
159-171). Springer, Boston, MA. https://doi.org/10.1007/978-1-4615-4237-7_9
Chivers, M. L., Rieger, G., Latty, E., & Bailey, J., M. (2004) A Sex Difference in the
Specificity of Sexual Arousal. Psychological Science, 15(11),736-744.
https://doi.org/10.1111/j.0956-7976.2004.00750.x
Chivers, M. L. (2005) A brief review and discussion of sex differences in the specificity
of sexual arousal, Sexual and Relationship Therapy, 20(4), 377-390.
https://doi.org/10.1080/14681990500238802

41
Chivers, M. L. (2010). A brief review and discussion of sex differences in the specificity
of sexual arousal. Sexual and Relationship Therapy, 25(4), 415-428.
https://doi.org/10.1080/14681990500238802
Cunningham, M. R., Roberts, A. R., Barbee, A. P., Druen, P. B., & Wu, C. H. (1995). "
Their ideas of beauty are, on the whole, the same as ours": Consistency and
variability in the cross-cultural perception of female physical attractiveness.
Journal of Personality and Social Psychology, 68(2), 261.
https://doi.org/10.1037/0022-3514.68.2.261
Dvash, J., Gilam, G., Ben‐Ze'ev, A., Hendler, T., & Shamay‐Tsoory, S. G. (2010). The
envious brain: the neural basis of social comparison. Human brain mapping,
31(11), 1741-1750. https://doi.org/10.1002/hbm.20972
DeBruine, L. M., Jones, B. C., Unger, L., Little, A. C., & Feinberg, D. R. (2007).
Dissociating averageness and attractiveness: attractive faces are not always
average. Journal of Experimental Psychology: Human Perception and
Performance, 33(6), 1420. https://doi.org/10.1037/0096-1523.33.6.1420
DeBruine, L. M., Jones, B. C., Smith, F. G., & Little, A. C. (2010). Are attractive men's
faces masculine or feminine? The importance of controlling confounds in face
stimuli. Journal of Experimental Psychology: Human Perception and
Performance, 36(3), 751. https://doi.org/10.1037/a0016457
Delgado, M. R., Nystrom, L. E., Fissell, C., Noll, D. C., & Fiez, J. A. (2000). Tracking
the hemodynamic responses to reward and punishment in the striatum. Journal of
neurophysiology, 84(6), 3072-3077. https://doi.org/10.1152/jn.2000.84.6.3072

42
Diamond, L. M. (2000). Sexual identity, attractions, and behavior among young sexualminority women over a 2-year period. Developmental Psychology, 36(2), 241–
250. https://doi.org/10.1037/0012-1649.36.2.241
Diamond, L. M. (2008). Sexual fluidity. Harvard University Press.
Diamond, L. M. (2016). Sexual fluidity in male and females. Current Sexual Health
Reports, 8(4), 249-256. https://doi.org/10.1007/s11930-016-0092-z
Dion, K., Berscheid, E., & Walster, E. (1972). What is beautiful is good. Journal of
personality and social psychology, 24(3), 285. https://doi.org/10.1037/h0033731
Dunning, D., & Cohen, G. L. (1992) Egocentric definitions of traits and abilities in social
judgment. Journal of Personality and Social Psychology, 63(3), 341–355.
https://doi.org/10.1037/0022-3514.63.3.341
Durante, K. M., Griskevicius, V., Hill, S. E., Perilloux, C., & Li, N. P. (2010). Ovulation,
female competition, and product choice: Hormonal influences on consumer
behavior. Journal of Consumer Research, 37(6), 921-934.
https://doi.org/10.1086/656575
Eisenberger, N. I., Lieberman, M. D., & Williams, K. D. (2003). Does rejection hurt? An
fMRI study of social exclusion. Science, 302(5643), 290-292.
https://doi.org/10.1126/1089134
Eisenberger, N. I., & Lieberman, M. D. (2004). Why rejection hurts: a common neural
alarm system for physical and social pain. Trends In Cognitive Sciences, 8(7),
294-300. https://doi.org/10.1016/j.tics.2004.05.010

43
Ekrami, O., Claes, P., Shriver, M. D., Weinberg, S. M., Marazita, M. L., Walsh, S., &
Van Dongen, S. (2021). Effects of male facial masculinity on perceived
attractiveness. Adaptive Human Behavior and Physiology, 7(1), 73-88.
https://doi.org/10.1007/s40750-020-00156-y
Elliott, R., Friston, K. J., & Dolan, R. J. (2000). Dissociable neural responses in human
reward systems. Journal of neuroscience, 20(16), 6159-6165.
https://doi.org/10.1523/JNEUROSCI.20-16-06159.2000
Fallon, A. (1990). Culture in the mirror: Sociocultural determinants of body image. Body
Images-development, Deviance and Change, 80-109.
Festinger, L. (1954) The Theory of Social Comparison Processes. Human Relations, 7(2),
117-140. https://doi.org/10.1177/001872675400700202
Feingold, A. (1992). Good-looking people are not what we think. Psychological
Bulletin, 111(2), 304. https://doi.org/10.1037/0033-2909.111.2.304
Finlayson, G., King, N., & Blundell, J. (2008). The role of implicit wanting in relation to
explicit liking and wanting for food: implications for appetite
control. Appetite, 50(1), 120-127. https://doi.org/10.1016/j.appet.2007.06.007
Fink, B., Grammer, K., & Matts, P. J. (2006). Visible skin color distribution plays a role
in the perception of age, attractiveness, and health in female faces. Evolution and
Human Behavior, 27(6), 433-442.
https://doi.org/10.1016/j.evolhumbehav.2006.08.007

44
Fisher, M. L. (2004). Female intrasexual competition decreases female facial
attractiveness. Proceedings of the Royal Society of London. Series B: Biological
Sciences, 271(suppl_5), S283-S285. https://doi.org/10.1098/rsbl.2004.0160
Fisher, M., & Cox, A. (2009). The influence of female attractiveness on competitor
derogation. Journal of Evolutionary Psychology, 7(2), 141-155.
https://doi.org/10.1556/jep.7.2009.2.3
Fliessbach, K., Weber, B., Trautner, P., Dohmen, T., Sunde, U., Elger, C. E., & Falk, A.
(2007). Social comparison affects reward-related brain activity in the human
ventral striatum. Science, 318(5854), 1305-1308.
https://doi.org/10.1126/science.1145876
Gilbert, D. T., Giesler, R. B., & Morris, K. A. (1995). When comparisons arise. Journal
of Personality and Social Psychology, 69(2), 227. https://doi.org/10.1037/00223514.69.2.227
Glassenberg, A. N., Feinberg, D. R., Jones, B. C., Little, A. C., & DeBruine, L. M.
(2010). Sex-dimorphic face shape preference in heterosexual and homosexual
men and women. Archives of Sexual Behavior, 39(6), 1289-1296.
https://doi.org/10.1007/s10508-009-9559-6
Gurari, I., Hetts, J. J., & Strube, M. J. (2006) Beauty in the ‘‘I’’ of the beholder: Effects
of idealized media portrayals on implicit self-image. Basic and Applied Social
Psychology 28(3), 273–282. https://doi.org/10.1207/s15324834basp2803_6
Haselton, M. G., Mortezaie, M., Pillsworth, E. G., Bleske-Rechek, A., & Frederick, D. A.
(2007). Ovulatory shifts in human female ornamentation: Near ovulation, women

45
dress to impress. Hormones and Behavior, 51(1), 40-45.
https://doi.org/10.1016/j.yhbeh.2006.07.007
Hahn, A. C., Xiao, D., Sprengelmeyer, R., & Perrett, D. I. (2013). Gender differences in
the incentive salience of adult and infant faces. Quarterly Journal of Experimental
Psychology, 66(1), 200-208. https://doi.org/10.1080/17470218.2012.705860
Hahn, A. C., Fisher, C. I., DeBruine, L. M., & Jones, B. C. (2016a). Sex-specificity in the
reward value of facial attractiveness. Archives of Sexual Behavior, 45(4), 871875. https://doi.org/10.1007/s10508-015-0509-1
Hahn, A. C., Fisher, C. I., Cobey, K. D., DeBruine, L. M., & Jones, B. C. (2016b). A
longitudinal analysis of women’s salivary testosterone and intrasexual
competitiveness. Psychoneuroendocrinology, 64, 117-122.
https://doi.org/10.1016/j.psyneuen.2015.11.014
Hamermesh, D. S., & Biddle, J. E. (1993). Beauty and the labor market. American
Economic Review, 84, 1174-1194. https://doi.org/10.3386/w4518
Hare, T. A., Schultz, W., Camerer, C. F., O'Doherty, J. P., & Rangel, A. (2011).
Transformation of stimulus value signals into motor commands during simple
choice. Proceedings of the National Academy of Sciences, 108(44), 18120-18125.
https://doi.org/10.1073/pnas.1109322108
Harrison, A. A., & Saeed, L. (1977). Let's make a deal: An analysis of revelations and
stipulations in lonely hearts advertisements. Journal of Personality and Social
Psychology, 35(4), 257. https://doi.org/10.1037/0022-3514.35.4.257

46
Helgeson, V. S., & Mickelson, K. D. (1995). Motives for social comparison. Personality
and Social Psychology Bulletin, 21(11), 1200-1209.
https://doi.org/10.1177/01461672952111008
Ishai, A. (2007). Sex, beauty and the orbitofrontal cortex. International journal of
Psychophysiology, 63(2), 181-185. https://doi.org/10.1016/j.ijpsycho.2006.03.010
Izuma, K., Saito, D. N., & Sadato, N. (2008). Processing of social and monetary rewards
in the human striatum. Neuron, 58(2), 284-294.
https://doi.org/10.1016/j.neuron.2008.03.020
Jones, B. C., Little, A. C., Penton-Voak, I. S., Tiddeman, B. P., Burt, D. M., & Perrett, D.
I. (2001a). Facial symmetry and judgements of apparent health: Support for a
“good genes” explanation of the attractiveness–symmetry relationship. Evolution
and human behavior, 22(6), 417-429. https://doi.org/10.1016/S10905138(01)00083-6
Jones, B. C., Little, A. C., Burt, D. M., & Perrett, D. I. (2004b). When facial
attractiveness is only skin deep. Perception, 33(5), 569-576.
https://doi.org/10.1068/p3463
Jones, B. C., Perrett, D. I., Little, A. C., Boothroyd, L., Cornwell, R. E., Feinberg, D. R.,
& Moore, F. R. (2005c). Menstrual cycle, pregnancy and oral contraceptive use
alter attraction to apparent health in faces. Proceedings of the Royal Society B:
Biological Sciences, 272(1561), 347-354. https://doi.org/10.1098/rspb.2004.2962

47
Jones, B. C., DeBruine, L. M., & Little, A. C. (2007d). The role of symmetry in attraction
to average faces. Perception & psychophysics, 69(8), 1273-1277.
https://doi.org/10.3758/BF03192944
Kampe, K. K., Frith, C. D., Dolan, R. J., & Frith, U. (2001). Reward value of
attractiveness and gaze. Nature, 413(6856), 589-589.
https://doi.org/10.1038/35098149
Kedia, G., Mussweiler, T., Mullins, P., & Linden, D. E. (2013). The neural correlates of
beauty comparison. Social Cognitive and Affective Neuroscience, 9(5), 681-688.
https://doi.org/10.1093/scan/nst026
Knutson, B., Westdorp, A., Kaiser, E., & Hommer, D. (2000). FMRI visualization of
brain activity during a monetary incentive delay task. Neuroimage, 12(1), 20-27.
https://doi.org/10.1006/nimg.2000.0593
Knutson, B., Adams, C. M., Fong, G. W., & Hommer, D. (2001). Anticipation of
increasing monetary reward selectively recruits nucleus accumbens. Journal of
Neuroscience, 21(16), RC159-RC159. https://doi.org/10.1523/JNEUROSCI.2116-j0002.2001
Koepp, M. J., Gunn, R. N., Lawrence, A. D., Cunningham, V. J., Dagher, A., Jones, T., &
Grasby, P. M. (1998). Evidence for striatal dopamine release during a video
game. Nature, 393(6682), 266. https://doi.org/10.1038/30498
Kranz, F., & Ishai, A. (2006). Face perception is modulated by sexual preference.
Current biology, 16(1), 63-68. https://doi.org/10.1016/j.cub.2005.10.070

48
Langlois, J. H., Kalakanis, L., Rubenstein, A. J., Larson, A., Hallam, M., & Smoot, M.
(2000). Maxims or myths of beauty? A meta-analytic and theoretical review.
Psychological Bulletin, 126(3), 390. http://doi.org/10.1037//0033-2909.126.3.3
Levy, B., Ariely, D., Mazar, N., Chi, W., Lukas, S., & Elman, I. (2008) Gender
differences in the motivational processing of facial beauty. Learning and
Motivation, 39(2), 136-145. https://doi.org/10.1016/j.lmot.2007.09.002
Lindner, M., Rudorf, S., Birg, R., Falk, A., Weber, B., & Fliessbach, K. (2015). Neural
patterns underlying social comparisons of personal performance. Social Cognitive
and Affective Neuroscience, 10(4), 569-576. https://doi.org/10.1093/scan/nsu087
Lippa, R. A., Patterson, T. M., & Marelich, W. D. (2010). Looking at and longing for
male and female “swimsuit models” men are much more category specific than
women. Social Psychological and Personality Science, 1(3), 238-245.
https://doi.org/10.1177/1948550609359814
Lippa, R. A. (2006). Is high sex drive associated with increased sexual attraction to both
sexes? It depends on whether you are male or female. Psychological
Science, 17(1), 46–52. https://doi.org/10.1111/j.1467-9280.2005.01663.x
Mende-Siedlecki, P., Said, C. P., & Todorov, A. (2013). The social evaluation of faces: a
meta-analysis of functional neuroimaging studies. Social Cognitive and Affective
Neuroscience, 8(3), 285–299. https://doi.org/10.1093/scan/nsr090
Mendes, W. B., Blascovich, J., Major, B., & Seery, M. (2001). Challenge and threat
responses during downward and upward social comparisons. European Journal
of Social Psychology, 31: 477–497. https://doi.org/10.1002/ejsp.80

49
Mussweiler, T., Ruter, K., Epstude, K. (2004). The man who wasn’t there: Subliminal
social comparison standards influence self-evaluation. Journal of Experimental
Social Psychology, 40(5), 689–696. https://doi.org/10.1016/j.jesp.2004.01.004
Morse, S., & Gergen, K. J. (1970) Social Comparison, self-consistency, and the concept
of self. Journal of Personality and Social Psychology, 16(1), 148-156.
https://doi.org/10.1037/h0029862
Nestler, E. J., & Malenka, R. C. (2004). The addicted brain. Scientific American, 290(3),
78-85. http://www.jstor.org/stable/26047641
O’Doherty, J., Winston, J., Critchley, H., Perrett, D., Burt, D. M., & Dolan, R. J. (2003).
Beauty in a smile: the role of medial orbitofrontal cortex in facial attractiveness.
Neuropsychologia, 41(2), 147-155. https://doi.org/10.1016/S00283932(02)00145-8
Or, C. C. F., & Wilson, H. R. (2010). Face recognition: Are viewpoint and identity
processed after face detection? Vision Research, 50(16), 1581–1589.
https://doi.org/10.1016/j.visres.2010.05.016
Peciña, S., & Berridge, K. C. (2000). Opioid site in nucleus accumbens shell mediates
eating and hedonic ‘liking’for food: map based on microinjection Fos plumes.
Brain research, 863(1-2), 71-86. https://doi.org/10.1016/S0006-8993(00)02102-8
Pecina, S., Cagniard, B., Berridge, K. C., Aldridge, J. W., & Zhuang, X. (2003).
Hyperdopaminergic mutant mice have higher “wanting” but not “liking” for sweet
rewards. Journal of Neuroscience, 23(28), 9395-9402.
https://doi.org/10.1523/JNEUROSCI.23-28-09395.2003

50
Penton-Voak, I. S., Jacobson, A., & Trivers, R. (2004). Populational differences in
attractiveness judgements of male and female faces: Comparing British and
Jamaican samples. Evolution and Human Behavior, 25(6), 355-370.
https://doi.org/10.1016/j.evolhumbehav.2004.06.002
Penton-Voak, I. S., Jones, B. C., Little, A. C., Baker, S., Tiddeman, B., Burt, D. M., &
Perrett, D. I. (2001). Symmetry, sexual dimorphism in facial proportions and male
facial attractiveness. Proceedings of the Royal Society of London. Series B:
Biological Sciences, 268(1476), 1617-1623.
https://doi.org/10.1098/rspb.2001.1703
Pegna, A. J., Khateb, A., Michel, C. M., & Landis, T. (2004). Visual recognition of faces,
objects, and words using degraded stimuli: Where and when it occurs. Human
Brain Mapping, 22(4), 300–311. http://doi.org/10.1002/hbm.20039
Perrett, D. I., May, K. A., & Yoshikawa, S. (1994). Facial shape and judgements of
female attractiveness. Nature, 368(6468), 239-242.
https://doi.org/10.1038/368239a0
Perrett, D. I., Lee, K. J., Penton-Voak, I., Rowland, D., Yoshikawa, S., Burt, D. M., ... &
Akamatsu, S. (1998). Effects of sexual dimorphism on facial attractiveness.
Nature, 394(6696), 884-887. https://doi.org/10.1038/29772
Prestia, S., Silverston, J., Wood, K., & Zigarmi, L. (2002). The effects of attractiveness
on popularity; an observational study of social interaction among college students.
Perspectives in Psychology, 40, 3-11.

51
Principe, C. P., & Langlois, J. H. (2011). Faces differing in attractiveness elicit
corresponding affective responses. Cognition and Emotion, 25(1), 140-148.
https://doi.org/10.1080/02699931003612098
Posavac, H. D., Posavac, S. S., & Weigel, R. G. (2001). Reducing the impact of media
images on women at risk for body image disturbance: Three targeted
interventions. Journal of Social and Clinical Psychology, 20(3), 324-340.
https://doi.org/10.1521/jscp.20.3.324.22308
Pulverman, C. S., Hixon, J. G., & Meston, C. M. (2015). Uncovering category specificity
of genital sexual arousal in women: The critical role of analytic
technique. Psychophysiology, 52(10), 1396-1408.
https://doi.org/10.1111/psyp.12467
Reis, H. T., Nezlek, J., & Wheeler, L. (1980). Physical attractiveness in social
interaction. Journal of Personality and Social Psychology, 38(4), 604.
https://doi.org/10.1037/0022-3514.38.4.604
Rhodes, G., & Tremewan, T. (1996). Averageness, exaggeration, and facial
attractiveness. Psychological science, 7(2), 105-110.
https://doi.org/10.1111/j.1467-9280.1996.tb00338.x
Rieger, G., & Savin-Williams, R. C. (2012). The eyes have it: Sex and sexual orientation
differences in pupil dilation patterns. PloS one, 7(8), e40256.
https://doi.org/10.1371/journal.pone.0040256

52
Riggio, R. E., & Woll, S. B. (1984). The role of nonverbal cues and physical
attractiveness in the selection of dating partners. Journal of Social and Personal
Relationships, 1(3), 347-357. https://doi.org/10.1177/0265407584013007
Roberts, S. C., Little, A. C., Gosling, L. M., Perrett, D. I., Carter, V., Jones, B. C., &
Petrie, M. (2005). MHC-heterozygosity and human facial attractiveness.
Evolution and Human Behavior, 26(3), 213-226.
https://doi.org/10.1016/j.evolhumbehav.2004.09.002
Scheib, J. E., Gangestad, S. W., & Thornhill, R. (1999). Facial attractiveness, symmetry
and cues of good genes. Proceedings of the Royal Society of London. Series B:
Biological Sciences, 266(1431), 1913-1917.
https://doi.org/10.1098/rspb.1999.0866
Schaefer, L. M., & Thompson, J. K. (2014). The development and validation of the
physical appearance comparison scale-revised (PACS-R). Eating Behaviors,
15(2), 209-217. https://doi.org/10.1016/j.eatbeh.2014.01.001
Schmitt, D. P., & Buss, D. M. (1996). Strategic self-promotion and competitor
derogation: Sex and context effects on the perceived effectiveness of mate
attraction tactics. Journal of Personality and Social Psychology, 70(6), 1185.
https://doi.org/10.1037/0022-3514.70.6.1185
Skinner, B. F. (1948). 'Superstition'in the pigeon. Journal of experimental psychology,
38(2), 168. https://doi.org/10.1037/h0055873
Small, D. M. (2002). Toward an understanding of the brain substrates of reward in
humans. Neuron, 33(5), 668-671. https://doi.org/10.1016/S0896-6273(02)00620-7

53
Snowden, R. J., & Gray, N. S. (2013). Implicit sexual associations in heterosexual and
homosexual women and men. Archives of Sexual Behavior, 42(3), 475-485.
https://doi.org/10.1007/s10508-012-9920-z
Snyder, M., Tanke, E. D., & Berscheid, E. (1977). Social perception and interpersonal
behavior: On the self-fulfilling nature of social stereotypes. Journal of Personality
and social Psychology, 35(9), 656. https://doi.org/10.1037/0022-3514.35.9.656
Stein, E. A., Pankiewicz, J., Harsch, H. H., Cho, J. K., Fuller, S. A., Hoffmann, R. G., ...
& Bloom, A. S. (1998). Nicotine-induced limbic cortical activation in the human
brain: a functional MRI study. American Journal of Psychiatry, 155(8), 10091015. https://doi.org/10.1176/ajp.155.8.1009
Stone, A., & Valentine, T. (2004). Better the devil you know? Nonconscious processing
of identity and affect of famous faces. Psychonomic Bulletin & Review, 11(3),
469–474. https://doi.org/10.3758/BF03196597
Stone, A., & Valentine, T. (2003). Perspectives on prosopagnosia and models of face
recognition. Cortex, 39(1), 57–67. http://dx.doi.org/10.1016/S00109452(08)70072-8
Stone, A., Valentine, T., & Davies, R. (2001). Face recognition and emotional valence:
Processing without awareness by neurologically intact participants does not
stimulate covert recognition in prosopagnosia. Cognitive, Affective, & Behavioral
Neuroscience, 1(2), 183–191. https://doi.org/10.3758/CABN.1.2.183

54
Summerville, A., & Roese, N. J. (2008). Dare to compare: Fact-based versus simulationbased comparison in daily life. Journal of Experimental Social Psychology, 44(3),
664–671. https://doi.org/10.1016/j.jesp.2007.04.002
Sweeney, P. D., & McFarlin, D. B. (2005). Wage comparisons with similar and
dissimilar others. Journal of Occupational and Organizational Psychology, 78(1),
113–131. http://doi.org/10.1348/096317904X23808
Talamas, S. N., Mavor, K. I., & Perrett, D. I. (2016). Blinded by beauty: Attractiveness
bias and accurate perceptions of academic performance. PloS one, 11(2), e0148284.
https://doi.org/10.1371/journal.pone.0148284
Takahashi, H., Kato, M., Matsuura, M., Mobbs, D., Suhara, T., & Okubo, Y. (2009).
When your gain is my pain and your pain is my gain: neural correlates of envy
and schadenfreude. Science, 323(5916), 937-939.
http://doi.org/10.1126/science.1165604
Taylor, S. E., & Lobel, M. (1989). Social comparison activity under threat: downward
evaluation and upward contacts. Psychological Review, 96(4), 569-575.
http://doi.org/10.1037/0033-295X.96.4.569
Taylor, E. S., Buunk, P. B., Aspinwall, G. L. (1990) Social Comparison, Stress, and
Coping. Personality and Social Psychology Bulletin, Vol. 16 No. 1, 74-89
Thornhill, R. & Alcock, J. (1983). The Evolution of Insect Mating Systems. Cambridge,
MA and London, England: Harvard University Press.
https://doi.org/10.4159/harvard.9780674433960

55
Thornhill, R., Gangestad, S.W. Human facial beauty: Averageness, symmetry, and
parasite resistance. Human Nature 4, 237–269 (1993).
https://doi.org/10.1007/BF02692201
Thornton, B., & Ryckman, R. M. (1991). Relationship between physical attractiveness,
physical effectiveness, and self-esteem: a cross-sectional analysis among
adolescents. Journal of Adolescence, 14(1), 85-98. https://doi.org/10.1016/01401971(91)90047-U
Thut, G., Schultz, W., Roelcke, U., Nienhusmeier, M., Missimer, J., Maguire, R. P., &
Leenders, K. L. (1997). Activation of the human brain by monetary reward.
Neuroreport, 8(5), 1225-1228.
Todorov, A. (2008). Evaluating faces on trustworthiness: an extension of systems for
recognition of emotions signaling approach/ avoidance behaviors. Annals of the
New York Academy of Sciences, 1124(1), 208-224.
https://doi.org/10.1196/annals.1440.012
Todorov, A., Mende-Siedlecki, P., & Dotsch, R. (2013). Social judgments from
faces. Current Opinion in Neurobiology, 23(3), 373-380.
https://doi.org/10.1016/j.conb.2012.12.010
Tong, F., & Nakayama, K. (1999). Robust representations for faces: Evidence from
visual search. Journal of Experimental Psychology: Hum Perception and
Performance, 25(4), 1016–1035. https://doi.org/10.1037/0096-1523.25.4.1016
Wade, T. J., & Abetz, H. (1997). Social cognition and evolutionary psychology: Physical
attractiveness and contrast effects on women's self-perceived body

56
image. International Journal of Psychology, 32(4), 247-263.
https://doi.org/10.1080/002075997400764
Wang, H., Hahn, A. C., Fisher, C. I., DeBruine, L. M., & Jones, B. C. (2014). Women's
hormone levels modulate the motivational salience of facial attractiveness and
sexual dimorphism. Psychoneuroendocrinology, 50, 246-251.
https://doi.org/10.1016/j.psyneuen.2014.08.022
Walster, E., Aronson, V., Abrahams, D., & Rottman, L. (1966). Importance of physical
attractiveness in dating behavior. Journal of personality and social
psychology, 4(5), 508. https://doi.org/10.1037/h0021188
Welling, L. L., Jones, B. C., & DeBruine, L. M. (2008). Sex drive is positively associated
with women’s preferences for sexual dimorphism in men’s and women’s
faces. Personality and Individual Differences, 44(1), 161-170.
Wheeler, L., & Miyake, K. (1992). Social comparison in everyday life. Journal of
personality and social psychology, 62(5), 760. https://doi.org/10.1037/00223514.62.5.760
Wheeler, L. (1966). Motivation as a determinant of upward comparison. Journal of
Experimental Social Psychology, 1, 27-31. https://doi.org/10.1016/00221031(66)90062-X
Wilson, M., & Daly, M. (2004). Do pretty women inspire men to discount the future?.
Proceedings of the Royal Society of London. Series B: Biological Sciences,
271(suppl_4), S177-S179. https://doi.org/10.1098/rsbl.2003.0134
https://doi.org/10.1016/j.paid.2007.07.026

57
Woll, S. (1986). So many to choose from: Decision strategies in videodating. Journal of
Social and Personal Relationships, 3(1), 43-52.
https://doi.org/10.1177/0265407586031004
Wunderlich, K., Rangel, A., & O'Doherty, J. P. (2009). Neural computations underlying
action-based decision making in the human brain. Proceedings of the National
Academy of Sciences, 106(40), 17199-17204.
https://doi.org/10.1073/pnas.0901077106
Wyvell, C. L., & Berridge, K. C. (2000). Intra-accumbens amphetamine increases the
conditioned incentive salience of sucrose reward: enhancement of reward
“wanting” without enhanced “liking” or response reinforcement. Journal of
Neuroscience, 20(21), 8122-8130. https://doi.org/10.1523/JNEUROSCI.20-2108122.2000
Vaillancourt, T., & Sharma, A. (2011). Intolerance of sexy peers: Intrasexual competition
among women. Aggressive behavior, 37(6), 569-577.
https://doi.org/10.1002/ab.20413
Vaillancourt, T. (2013). Do human females use indirect aggression as an intrasexual
competition strategy?. Philosophical Transactions of the Royal Society B:
Biological Sciences, 368(1631), 20130080. https://doi.org/10.1098/rstb.2013.0080
Van Overwalle, F., Van Duynslaeger, M., Coomans, D., & Timmermans, B. (2012).
Spontaneous goal inferences are often inferred faster than spontaneous trait
inferences. Journal of Experimental Social Psychology, 48(1), 13-18.
https://doi.org/10.1016/j.jesp.2011.06.016

58
Zebrowitz, L. A. (1990). Social perception. Thomson Brooks/Cole Publishing Co.
Zebrowitz, L. A., & Collins, M. A. (1997). Accurate social perception at zero
acquaintance: The affordances of a Gibsonian approach. Personality and social
psychology review, 1(3), 204-223. https://doi.org/10.1207/s15327957pspr0103_2
Zebrowitz, L. A., Hall, J. A., Murphy, N. A., & Rhodes, G. (2002). Looking smart and
looking good: Facial cues to intelligence and their origins. Personality and social
psychology bulletin, 28(2), 238-249. https://doi.org/10.1177/0146167202282009
Zell, E., & Balcetis, E. (2012). The influence of social comparison on visual
representation of one's face. PloS One, 7(5), e36742.
https://doi.org/10.1371/journal.pone.0036742
Zink, C. F., Tong, Y., Chen, Q., Bassett, D. S., Stein, J. L., & Meyer-Lindenberg, A.
(2008). Know your place: neural processing of social hierarchy in humans.
Neuron, 58(2), 273-283. https://doi.org/10.1016/j.neuron.2008.01.025

